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Abstract. The paper deals with a close examination of several contemporary 
game engines regarding their usability for architectural visualisation that was 
conducted by third to fifth year students in a seminar context. The study examines 
the technology of these game engines with the main focus on graphic quality 
and adaptability to architectural purpose. The evaluation included not only the 
workflow of importing the 3D model into the engine but also general handling 
of the software and its user interface. The documentation of the test process and 
the evaluation of the various engines have been documented in a wiki compiled 
and written by the students. The information therein and the cost-benefit analyses 
provided for every engine should assist future users to quickly find the most 
suitable game engine for their specific purposes.
Keywords: game engine; visualization; virtual reality; real-time graphic; 3d 
model.
Introduction 
Game engines, already �ig�ly de�el��ed �i�� all �ea�
�ures als� needed ��r real �ime arc�i�ec�ural �isualisa�
�i�n, �r��ide a use�ul de�el��men� en�ir�nmen� ��r 
�ig� quali�y in�erac�i�e arc�i�ec�ural �resen�a�i�ns. 
T�ey all�� ��e arc�i�ec� �� use ��e exis�ing �ec�n�l�
�gy and en�ir�nmen� �� ��e game engine �� im��r� 
�is ��n 3D m�dels �� buildings �r arc�i�ec�ural 
s�ruc�ures �i�� realis�ic �ex�ures and �resen� ��em in 
an in�erac�i�e �alk���r�ug� �r�m �u�side as �ell as 
�r�m inside, e�en �laced in a �ir�ual urban c�n�ex�. 
C�m�ared �� c�n�en�i�nal 2D renderings, ��e ���le 
building �r s�ruc�ure can be unders���d �ery easily. 
I� is e�en ��ssible �� c�ange ge�me�ry �r �ex�ures in 
real �ime. T�is can im�r��e ��e c�mmunica�i�n be�
��een arc�i�ec� and clien� significan�ly, es�ecially in 
mul�i�user en�ir�nmen�s. 
Game engines als� �r��ide use�ul addi�i�nal 
�ea�ures like differen� lig�� �r �ea��er se��ings, in�e�
gra�ed s�unds, anima�i�n �� �bjec�s, use �� a�a�ars 
�r ne���rk based im�lemen�a�i�n �� �ir�ual �bjec�s. 
Equi��ed �i�� ��ese ����r�uni�ies, game engines 
can be ���er�ul ���ls n�� �nly ��r �resen�ing �ir�ual 
arc�i�ec�ural buildings �r s�ruc�ures, bu� als� ��r de�
�el��ing ��em in�erac�i�ely and simul�ane�usly �i�� 
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���er users. 
T�e use �� game engines in arc�i�ec�ural educa�
�i�n �as been a ���ular researc� subjec� since ��e 
1990s. Se�eral engines suc� as Unreal (Pickersgill, 
2007), Quake (H��n and Ke��e, 2003), T�rque (M�l��
ney, 2002) e�c. �a�e been used, �i�� �arying le�els 
�� success, in a design s�udi� c�n�ex�. Addi�i�nally, 
game engines �a�e been examined as �� ��eir sui��
abili�y ��r c�llab�ra�i�e design �n se�eral �ccasi�ns. 
H��e�er, ��e reas�ns ��y a s�ecific engine �as c���
sen ��r a cer�ain �r�jec� are ���en n�� �ffered in �ull 
de�ail. T� ��e au���rs’ kn��ledge, ��ere is s� �ar n� 
c�m�ara�i�e s�udy �� game engines regarding ��eir 
a��ness ��r real��ime arc�i�ec�ural �isualiza�i�n. T�is 
�a�er a��em��s �� s�ar� �� bridge ��a� ga�.
Examined game engines 
T�e s�udy ��a� ��is �a�er is based �n �as c�nduc�ed 
in a seminar c�n�ex� by ��ird �� fi��� year arc�i�ec�ure 
s�uden�s. T�e s�uden�s �ere asked �� ��rm �eams �� 
��� s�uden�s eac�. E�ery �eam c�uld c���se a game 
engine �� examine �r�m a number �� �reselec�ed 
engines.
In ���al, ��ur game engines �ere examined, 
am�ng ��em �ne game engine �� a c�n�em��rary 
c�m�u�er game (Obli�i�n) as �ell as an ��en s�urce 
3D engine (Irrlic��) and ��� c�mmercial gra��ic 
engines (Ques� 3D, N��a 2008). In �rder �� guaran�
�ee ��e c�m�arabili�y �� ��e s�udy, all engines �ere 
�es�ed �i�� ��e same arc�i�ec�ural 3D m�del (3D 
S�udi� Max, Au��desk). T�is s�ecific 3D m�del �ad 
a c�m�lex ge�me�ry and c�n�ained �ari�us �ex�ures 
and ma�s. 
T�e engines �ere c��sen acc�rding �� se�eral 
cri�eria. Firs� �� all, ��e engines s��uld be able �� im�
��r� .3ds�files �r su���r� an ex��r�er ��ic� all��s 
��e use �� ���se files. An���er im��r�an� ��in� �as 
��e a�ailabili�y �� d�cumen�a�i�n and su���r� in 
�erms �� �nline ��rums �r c�mmuni�ies. T�e s�uden�s 
s��uld be able �� ge� acquain�ed �i�� ��eir s�ecific 
engine easily by ��emsel�es in a �ery s��r� �ime. As 
��e s�udy �as c�nduc�ed by arc�i�ec�ure s�uden�s 
�i�� rudimen�ary kn��ledge �� �r�gramming lan�
guages, engines c�n�aining edi��rs �r gra��ical user 
in�er�aces �ere �re�erred. An���er as�ec� �as ��e 
a�ailabili�y �� ��e s����are and ��e ex�ense �ac��r. 
T�e engines s��uld be ei��er ��en s�urce �r ��e 
a�ailabili�y �� a �rial �r s�uden� �ersi�n s��uld be 
gi�en. Las� bu� n�� leas�, ��e engine s��uld be s�a�e�
�����e�ar� in �erms �� gra��ical as�ec�s. 
As ��e ��cus �� ��e s�udy lay in ��e �isualiza�i�n 
�� a s�a�ic m�del, ��e engines �ere n�� examined 
regarding ��eir ca�abili�y c�ncerning c�arac�er ani�
ma�i�n �r ��ysical be�a�i�r. In ��e ��ll��ing, all ��ur 
engines are in�r�duced �i�� ��eir main as�ec�s.
Irrlicht (Version 1.4, 2007)
Irrlic�� (figure 1) is an ��en s�urce �ig� �er��rmance 
real��ime 3D engine, de�el��ed by Nik�laus Geb�
�ard�. Wri��en in C++, i� is running �n Wind��s PC, 
Mac OS, Linux and Sun S�laris and su���r�s six di��
�eren� rendering APIs (Direc�3D 8.1, Direc�3D 9.0, 
O�enGL 2.0, Irrlic�� Engine s����are renderer, A��el�
baum S����are Renderer and a null de�ice). F�r us�
ing ��e engine a C++ c�m�iler (e.g. Micr�s��� Visual 
S�udi�) is c�m�ulsi�e.
T�e engine in�egra�es numer�us gra��ic �ea�
�ures like dynamic s�ad��s, cus��mizable �ar�icle 
sys�ems, realis�ic �a�er sur�aces �r �er�ex and �ixel 
s�ader su���r�.
Irrlic�� can be used ��ge��er �i�� IrrEdi�, a 
Figure 1 
3D-model in Irrlicht engine
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real�ime 3D ��rld edi��r and radi�si�y lig��ma� gen�
era��r. IrrEdi� su���r�s all c�mm�n 3D file�y�es. Be�
sides irrEdi� ��ere is als� IrrKlang, a ���er�ul s�und 
engine and audi� library. 
As usual ��r ��en s�urce �r�jec�s, Irrlic�� �as a 
large �nline c�mmuni�y and �ari�us ��rums. Addi�
�i�nally, an ex�ensi�e d�cumen�a�i�n is a�ailable.
Oblivion/Gamebryo-Engine (The Elder Scrolls 
IV: Oblivion, 2006)
Obli�i�n (figure 2) is ��e ��ur�� �ar� �� ‘T�e Elder 
Scr�lls’ series, ��e single �layer r�le��laying game 
by Be��esda S�����rks, de�el��ed ��r Wind��s PC 
and Xb�x 360. Mainly because �� i�s �u�s�anding 
gra��ics and ��e immersi�e en�ir�nmen� ��e game 
�as g�ne d��n �ell �i�� cri�ics, �inning numer�us 
a�ards and sc�ring bes� marks a� c�m�u�er game 
rankings.
T�e game is based �n ��e gamebry��engine 
(Emergen� Game Tec�n�l�gies), ��ic� �as been used 
in m�re ��an 200 c�m�u�er games s� �ar, am�ng 
��em �i�les like ‘Sid Meier’s Ci�iliza�i�n IV’, ‘G���ic III’ 
�r ‘T�e Dark Age �� Camel��’ series. F�r Obli�i�n, ��e 
engine �as been s�r�ngly m�dified and ada��ed �� 
��e s�ecific needs �� ��e game.
In addi�i�n �� ��e game Be��esda S�����rks �r��
�ides an edi��r (T�e Elder Scr�lls IV C�ns�ruc�i�n Se�) 
in �rder �� all�� �layers �� crea�e ��eir ��n ingame�
gra��ics. T�e edi��r is �ree�are and �as used ��r ��e 
examina�i�n. 
Quest3D (Educational VR Edition 3.5.2, 2007)
Ques� 3D (figure 3), crea�ed by Ac��3D S����are, is 
a �r��essi�nal 3D de�el��men� en�ir�nmen� ��r 
genera�ing �ig��end real��ime 3D a��lica�i�ns. T�e 
ne���rk�c�m�a�ible s����are runs �n ��e Micr�s��� 
Wind��s �la���rm �i�� Direc�X 9.0. T�e a��lica�i�ns 
de�el��ed �i�� Ques�3D can be sa�ed as Wind��s 
execu�ables (*.exe) �r can be in�egra�ed in ���er �r��
grams. T�e s����are ��rks �i�� �r�gram m�dules 
(�em�la�es) ��ic� makes ��e need �� using a �r��
gramming language unnecessary.
Wi�� i�s gra��ical user in�er�ace i� is ��ssible �� 
de�el�� in real��ime (WYSIWYG) �i���u� ��e need �� 
using any �r�gramming language al���ug� scri���
ing (LUA) is ���i�nal. T�e s����are su���r�s numer�
�us gra��ic �ea�ures like �er�ex and �ixel s�ader, dy�
namic lig��ing, s�ecial effec�s suc� as ��g, �ar�icles, a 
���er�ul ��ysics engine �r real��ime s�ad��s.
Ques�3D c�mes �i�� an ex�ensi�e d�cumen�a�
�i�n and �u��rials and in addi�i�n Ac��3D als� �r��
�ides an �nline ��rum and su���r� �eam �� assis� ��e 
user c�mmuni�y. 
Nova 2008 (5.9.0.8 PLE, 2007)
N��a 2008 (figure 4), de�el��ed by Ver�ice, is a qui�e 
ne� real��ime 3D engine ��ic� is crea�ed ��r ��e use 
direc�ly in 3D S�udi� Max. I� is �ully in�egra�ed in ��is 
s����are and c�mes al�ng �i�� all �arame�ers neces�
sary ��r genera�ing �ig��end real��ime �isualiza�i�n 
Figure 2 
3D-model in Oblivion engine, 
rendered with HDR
Figure 3 
Quest3D engine, user 
interface
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and an Ex�l�rer �� s��� ��e 3D�scene in real��ime. 
T�e engine su���r�s Direc�X 9.0 as �ell as all 
�ard�are �unc�i�nali�ies �� ��e la�es� genera�i�n �� 
gra��ics b�ards (e.g. s�aders 3.0). In �erms �� render�
ing, N��a 2008 �as numer�us �ea�ures like real �ime 
s�ad��s, reflexi�n and re�rac�i�n, �er�ex and �ixel 
s�ader, ��lume�ric ��g as �ell as a ���er�ul ��ysics 
engine.
Examination
T�e examina�i�n �� ��e engines �as s�ruc�ured as 
bel��:
��rkfl�� (im��r� �� ge�me�ry, �ex�uring, lig���•	
ing…)
�es�ing (ge�me�ry, ma��ing, lig��s, �ea�ures, •	
�andling…)
�r�blems and difficul�ies•	
c�nclusi�n•	
Irres�ec�i�e �� ��e engine, ��e 3D m�del �ad �� be 
�re�ared ��r ��e im��r� in�� ��e engine. In �ur case, 
��e 3D m�del �as a �ig� de�ailed �ersi�n �� a build�
ing a� ��e RWTH Aac�en Uni�ersi�y Cam�us. T�e 
�riginal 3ds�file c�n�ained m�re ��an �ne milli�n 
��lyg�ns arranged in l��s �� differen� �bjec�s, sub�
�bjec�s and gr�u�s. As n�� e�ery engine is able �� 
�andle m�dels c�n�aining ��a� many ��lyg�ns (��r 
ins�ance Ques�3D limi�s ��e ��lyg�n�am�un� �� �ne 
sim�le �bjec� �� 65.000 ��lyg�ns) ��e 3D m�del �ad 
�� be ada��ed �� ��e s�ecific requiremen�s �� eac� 
engine. W�ile N��a 2008 is ��rking direc�ly in 3D 
S�udi� Max and Irrlic�� is able �� im��r� 3ds�files, 
��e ��� ���er engines (Obli�i�n, Ques�3D) need an 
ex��r�er �� �rans��rm ��e 3ds���rma� in�� a readable 
file ��rma�. T�ese ex��r�ers usually are �ree�are (Ni��
���ls ��r Obli�i�n) �r c�me al�ng direc�ly �i�� ��e 
engine (Ques�3D). 
T�e ma�erials and �ex�ures can be ei��er ma��ed 
in 3D S�udi� Max �r direc�ly in ��e engine. Bu� n�� 
all engines �ffer ��is ��ssibili�y. Es�ecially ��e ‘real’ 
c�m�u�er game engines like Obli�i�n ���en �nly 
�a�e limi�ed �unc�i�nali�y in ��eir S����are De�el���
men� Ki�s. In many cases i� is n�� ��ssible �� c�ange 
��e ge�me�ry �r ma��ings �� im��r�ed �bjec�s. 
T�e gra��ic quali�y and ��e su���r� �� ��e �ari�
�us ma� �y�es and s�aders �a�e a �ig� im�ac� �n 
��e realis�ic a��earance �� ��e rendered m�del. 
T�ere��re ��e main ��cus regarding ��e ma��ing 
lay �n al��a, s�ad��, bum� and n�rmal ma�s. Ex�
ce�� ��r Obli�i�n all engines su���r� ���se c�mm�n 
ma�s and s�me e�en m�re (lig�� ma�, �eig�� ma�). 
Obli�i�n �nly �r��ides ��ree differen� ma��ing 
�y�es: c�l�r ma� (diffuse), n�rmal ma� and gl�� 
ma�. F�r ��e ���er engines ��e number �� ma��ing 
c�annels �ary �r�m ��ur (Irrlic��) �� nine (Ques�3D). 
T�e bes� file ��rma� ��r �ex�ures is .dds (Direc� 
Dra� Sur�ace) because i� is �ery efficien� in s��rage 
c�nsum��i�n and su���r�s al��a and mi�ma��ing. 
Addi�i�nally, �nly �ex�ures �� ��e ���ers �� ��� 
s��uld be used; ��r s�me engines (Ques�3D) ���se 
�ex�ures e�en need �� be quadra�ic.
T�e use �� lig��ing can �ary grea�ly. S�me en�
gines all�� ��e im��r� �� ex�ernal lig��s, s�me d� 
n�� (Ques�3D, Irrlic��, Obli�i�n). In ��a� case ��e lig��s 
�a�e �� be se� in ��e edi��r �r direc�ly in ��e engine 
i�sel�. Es�ecially ��e engines �� c�m�u�er games usu�
ally �a�e an ��n lig��ing�sys�em, ��ic� can �ardly 
be c�anged. Fur��erm�re, ��e Obli�i�n engine d�es 
n�� su���r� real �ime s�ad��s ��r s�a�ic �bjec�s.
Cameras can be �laced ei��er in 3D S�udi� Max 
�r in ��e engine/edi��r. T�e cameras define ��e �ay 
��e user can �alk ��r�ug� ��e 3D scene. Obli�i�n al�
�ays uses ��e ingame camera, ��ic� is c�nnec�ed �� 
Figure 4 
3D-model in Nova2008 
engine
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��e c�arac�er. I� is s�i�c�able be��een ��ird��ers�n 
and firs���ers�n �ie�. 
F�r crea�ing sa�is�ying real��ime �isualiza�i�n 
��ere mig�� be ��e need �� in�erac�i�i�y. Es�ecially 
��r arc�i�ec�ural �isualiza�i�n i� ��uld be �el��ul 
i� cer�ain �bjec�s c�uld in�erac� �i�� ��e user, e.g. 
anima�ed d��rs �r ele�a��rs. All engines, exce�� ��r 
Obli�i�n, su���r� ��e im��r� �� anima�ed �bjec�s 
and ��e in�erac�i�n �i�� ��em. 
Pr��essi�nal game engines (Ques�3D, N��a2008) 
als� su���r� ��e ��ssibili�y �� ada��ing ��e gra��ical 
user in�er�ace. O�n l�g�s can be in�egra�ed as �ell 
as e.g. bu���ns ��r in�erac�i�i�y. 
Las� bu� n�� leas�, ��e engines �ere examined 
regarding ��eir �andling. A sui�able engine s��uld 
n�� �nly be easy �� �andle bu� �r��ide als� ��e ��s�
sibili�y �� a user��riendly �resen�a�i�n. T�a� means 
an in�ui�i�e �ay �� c�n�r�lling ��e �alk���r�ug� in 
��e �isualized ��rld. As �resen�a�i�ns in Obli�i�n are 
al�ays running in ��e gaming en�ir�nmen� ��e c�n�
�r�lling is as easy as �laying ��e game. T�e ���er en�
gines can be c�n�r�lled �i�� de�aul� ���ls and keys 
�r ada��a�i�ns ��ere��.
T�e resul�s �� ��e examina�i�ns �ere c�llec�ed in 
��e �acul�y �iki (figure 5). F�r ��e �ur��se �� c�m�a�
rabili�y, ��e s�uden�s �ad �� make use �� a d�cumen� 
�em�la�e s�ecifically designed ��r ��e seminar �� 
�resen� ��eir findings in a s�ruc�ured manner. Am�ng 
���er i�ems, ��e �em�la�e �ea�ures an in�� b�x a� ��e 
��� �� ��e �age ��a� c�n�ains a summary �� ��e m�s� 
im��r�an� �ea�ures �� ��e examined engine and ra��
ings ��r cer�ain as�ec�s �� ��e engine (usabili�y, �ime 
c�nsum��i�n, GUI, gra��ical quali�y, su���r� e�c.).
Conclusion
F�ur differen� �y�es �� engines �a�e been examined: 
Obli�i�n re�resen�s ��e gr�u� �� c�m�u�er game 
engines, Ques�3D is a �r�gram m�dule engine, Ir�
rlic�� �as n� gra��ical user in�er�ace and s�ands 
��r ��e �r�gram language based engines and N��a 
2008 is an engine �ully in�egra�ed in a c�mm�n 3D 
s����are. 
All ��ese engine��y�es �a�e ��eir ad�an�ages 
and disad�an�ages de�ending �n ��e user and �is 
indi�idual aims regarding real �ime �isualiza�i�n. 
T�is examina�i�n �arge�s ��e gr�u� �� users �i�� l�� 
ex�erience in game engines and �r�gramming lan�
guages bu� �i�� �ig� ambi�i�ns ��r crea�ing �ig��
end arc�i�ec�ural �isualiza�i�n, m�s� �r�minen�ly 
arc�i�ec�ure s�uden�s ��� need a ra��er �ime�effi�
cien� ���l �� �r��erly �resen� a 3D�m�del in a s�udi� 
c�n�ex�. F�r ��is �arge� gr�u� ��e ��ll��ing c�nclu�
si�n s��uld be �el��ul �� c���se ��e m�s� sui�able 
engine ��r ��eir �ur��se. 
3D engines like Irrlic�� (�r e.g. OGRE)��a� use a 
�r�gramming language ins�ead �� �r�gram m�d�
ules are difficul� �� �andle. E�en i� ��ey �r��ide a 3D 
edi��r, ��e kn��ledge �� ��e s�ecific �r�gramming 
language is s�ill needed. Regarding arc�i�ec�ural �i�
sualiza�i�n ��is mig�� require ��e c�llab�ra�i�n �� an 
arc�i�ec� and a �r�grammer. Fr�m �ur ��in� �� �ie�, 
���se kinds �� engines ��ere��re are n�� rec�m�
mendable ��r arc�i�ec�ural �isualiza�i�n. C�m�ared 
�� ��e ���er examined engines, i� ���k ��e s�uden�s 
muc� m�re �ime �� see acce��able �isualiza�i�n re�
sul�s because ��ey firs� �ad �� bec�me acquain�ed 
�i�� C++ and ��e language based in�er�ace �� ��e 
engine (use �� a c�m�iler). 
Figure 5 
Screenshot of a game engine 
examination in the faculty 
wiki
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Game engines �� c�m�u�er games (e.g. Obli��
i�n) usually can be used �ery easy ��r real��ime �i�
sualiza�i�n. Es�ecially Firs��Pers�n S����ers (D��m, 
Hal��Li�e, Quake, Unreal) c�me al�ng �i�� S����are 
De�el��men� Ki�s �r ��en s�urce c�de in �rder �� al�
l�� �layers �� ada�� ��e game �� ��eir ideas (M�ds). 
As ��is kind �� m�dding is �ery ���ular, ��ere are l��s 
�� �u��rials, ��rums and c�mmuni�ies dealing �i�� 
��is ���ic. C�ncerning financial as�ec�s, ���se kinds 
�� game engines are �ery beneficial as ��e user �as 
�nly �� �ay ��e �rice �� a single game and n� addi�
�i�nally license �ees. 
N�rmally, ��e game’s se��ings (�ime, land�
sca�e…) and lig��s are unc�angeable. I� ��e game 
�akes �lace in a medie�al ��rld (Obli�i�n) �i�� �ery 
a�m�s��eric lig��ing, ��is mig�� c�rrela�e �i�� ��e 
es�ablis�ed idea �� m�dern arc�i�ec�ural �isualiza�
�i�n. Fur��erm�re, ��e gra��ical user in�er�ace is n�� 
al�ays ada��able; in case �� Obli�i�n ��e ic�ns (fis�, 
energy bar) are n�� rem��able. F�r �resen�a�i�n �ur�
��ses i� mig�� als� be a �r�blem ��a� ��e real��ime 
�isualiza�i�n runs �nly in ��e game, �ri�ing a se�a�
ra�e .exe�file is n�� ��ssible.
T��se kinds �� game engines can be an easy 
s�ar� in�� ��e ���ic �� arc�i�ec�ural real �ime �isual�
iza�i�n. T�ey are easy �� �andle and �ffer a c�m�le�e 
��rld �i�� �ull landsca�e and lig�� sys�em ��ere ��e 
3D m�del easily can be �laced in��. 
M�re ex�erienced users mig��, ���e�er, mee� 
��e limi�s regarding ada��abili�y, anima�i�n and in�
�erac�i�n �� ��ese engines �ery s��n.
Pr��essi�nal real��ime 3D engines ��ic� are 
based �n �r�gram m�dules like Ques�3D are �ery 
user��riendly and �ffer a grea� ��ssibili�y ��r �ig��
end real��ime �isualiza�i�n. Due �� i�s 3D S�udi� Max 
�lug�in ��e N��a 2008 engine �akes an exce��i�nal 
��si�i�n am�ng ��e �r��essi�nal real��ime game 
engines. A user already ex�erienced in 3D S�udi� 
Max can easily crea�e a real��ime 3D�scene �i���u� 
any kn��ledge �� �r�gramming �r learning ne� 
s����are. 
Usually ���se kinds �� engines (Ques�3D, N��a 
2008, Vir���ls,…) su���r� �ari�us ma� �y�es and 
�r��ide a �ide range �� s�aders. T�e �isualiza�
�i�n can be �ery realis�ic, as all c�ns�rain�s (lig��, 
landsca�e, cameras…) are ada��able �� ��e user’s 
requiremen�s. F�r m�re ex�erienced users, scri���
ing (e.g. LUA) is n�rmally als� su���r�ed. All ��ese 
ad�an�ages �a�e ��eir �rice, ���se engines are �ery 
ex�ensi�e and s�me�imes e�en demand license �ees 
��r ��e crea�ed �r�duc�s.
B��� engines (Ques�3D, N��a 2008) �ffer dem� 
�ersi�ns, bu� ��ile ��e Ques�3D dem� �ersi�n �as 
n� enabled sa�ing �unc�i�ns, ��e N��a 2008 dem� 
�ersi�n (Pers�nal Learning Edi�i�n) al�ays dis�lays 
��e N��a l�g�. In addi�i�n, i� is ��ssible �� �urc�ase 
a Ques�3D Educa�i�nal �ersi�n (�rices 2008: Educa�
�i�nal VR �ersi�n ar�und 430 Eur�). 
Further works
Wi�� all ��ur engines ��e s�uden�s �ere able �� 
ac�ie�e gra��ically a��ealing resul�s. T�is examina�
�i�n is jus� ��e firs� s�e� in�� real��ime arc�i�ec�ural 
�isualiza�i�n, bu� ��ere are s�ill s�me m�re engines 
�n ��e marke� ��ic� s��uld be examined, m�s� 
�r�minen�ly s�me �� ��e ���ular firs� �ers�n�s�����
ers like Unreal, Quake, D��m, S�urce and FarCry, bu� 
als� a �e� ��en s�urce engines. T�is �ill be d�ne in 
��e c�ming semes�ers.
Es�ecially ��e mul�i user en�ir�nmen�s �� s�me 
engines �ill be examined regarding �� ��eir usabil�
i�y ��r c�llab�ra�i�e design. In a �re�i�us seminar, 
s�uden�s �a�e ��rked �i�� ��e ��en s�urce engine 
Sauerbra�en ��ic� �as excellen� c���era�i�e edi�ing 
ca�abili�ies �i�� ins�an� �isual �eedback, al���ug� 
��e im��r� ���i�ns lea�e muc� �� be desired.
Als� a c�llab�ra�i�n be��een arc�i�ec�ural s�u�
den�s and s�uden�s �� c�m�u�er science mig�� be 
�ery in�eres�ing: a �r�grammable 3D engine c�uld 
be ada��ed �� ��e needs �� arc�i�ec�s. 
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